comes as no surprise that the focus falls increasingly on mitigating the emerging problems and investing in the preservation of specific natural or cultural endogenous elements (Ingold 2000; Marques & Castro 2005 : Marques 2014 Dermendhzieva et al 2011; Lencastre 2014) .
Present in all civilisations, landscapes have always been explored in literature and, in particular, in painting. In fact, pictorial representations over time show various approaches that combine realism and the mundane, the religious and the symbolic. It should be noted, though, that it was only with Vidal de La Blache that landscapes became scientifically typified as being a synthesis -as the combination of multiple components. This approach, however, was far too descriptive.
In current times, in a context where environmental and social issues are of the utmost importance due to their real impact and the need to preserve ecosystems that are perceived as being "an aggregation of all related factors" (Fariña & Solana 2007, p.261) , unique landscapes must be identified and named as cultural heritage, or even world heritage. What is at stake is their preservation, architectural elements, communities, and non-material culture (Cosgrove & Daniels 1988; Aguiar 2000; Pina 2012a Pina , 2013b ; as well as their ecosystems, scientific and natural relevance, aesthetic-artistic dimensions, and, increasingly, experiential and sensory dimensions (Cantero 2010) . This heritage is indeed the legacy we wish to leave to future generations.
The Portuguese Directorate-General for Cultural Heritage has various types of classifications for heritage, in particular: Immovable Heritage (architectural and archaeological), Movable Heritage (museum collections), and Non-material Heritage Introduction (traditions, music, gastronomy, etc.) (Fernandes et al 2016) . Cultural landscape, therefore, corresponds to the sum of all the material and non-material assets that portray the social and cultural identity of a people, but always with the natural biotic and abiotic substrate as the backbone of human action that models and values it in order to preserve and accumulate it (Cunha 2016) .
Until 1960, only historical monuments were referred to as heritage, but the concept has since then been broadened to include other elements ("Venice Charter", 1964; and "Convention Concerning the Protection of the World Cultural and Natural Heritage", 1972) . In fact, under the aegis of UNESCO, and following "The Convention for the Safeguarding of Intangible Cultural Heritage" (2003) , the intangible, immaterial dimensions have drawn greater attention, thus also acknowledging the communities that produced them (Pina 2012a (Pina , 2013b .
Finally, the political and economic context, in particular through investment in tourism, has transformed the landscape into a key element that needs to be explored (Cunha 2016; Pina 2013b , Pina & Queiroz 2017 . Tourism is regarded as indispensable for the improvement of quality of life, which has, consequently, led to its democratisation, and a renewed focus on the landscape. Hence, the need for a global and sustained management of this heritage, has become a priority (Pina 2014) . The conservation and enhancement of this legacy does not, however, depend only on its intrinsic, objective value but also on it being socially accepted. The institutional measures taken in this regard must be scrupulously analysed so as to ensure that efficient management models are devised on which sustainable territorial development is firmly anchored (Ferreira 2012; Pina 2010 Pina , 2014 . A more comprehensive and integrated management model, which is focused on the landscape at various scales, will serve to protect this heritage, particularly from the negative impacts of mass tourism.
Recognizing the specific value of a landscape means being one step closer to its conservation (Dermendhzieva et al 2011; Pina 2012a) . This was the case of the Douro Demarcated Region, which is a living, evolving landscape. Phylloxera undoubtedly accelerated the transformation of the Douro landscape in the 19 th century, but almost a hundred years later, particularly from the 1980s onwards, the region suffered its most dramatic changes, that is, deepening territorial asymmetries and divides due to economic and technical development. Several questions must be asked: how can we develop and preserve this heritage? One cannot forget that this idyllic scenery has for decades attracted novelists, painters, and writers, such as Miguel Torga, Agustina Bessa Luís, and Manoel de Oliveira, and, more recently, Paulo Rocha. What impact have the political, economic and cultural interventions had on the Douro landscape? What are the consequences of the more recent transformations, namely those resulting from the planting of different types of vineyards (Queiroz et al 2010) other than the traditional ones? How can we conciliate tradition with innovation and sustainability?
This article aims to provide answers to these questions by looking into the characteristics and evolution of the Douro landscape, home to a wealth of exceptional heritage. A brief background of the region is provided, together with an explanation of some significant aspects that have impacted on the landscape and on the socioeconomic context; for example, the expansion of the vineyards, and the poor land use structure, clearly visible in the landscape. The paper concludes by highlighting some strategies, which, albeit restricted by the current context, also regulate the development policies that, in a multifunctional perspective, encourage the combination of vineyard and tourism.
Methodological issues
The importance of the various landscape factors and their impacts cannot be ignored, especially when dealing with the sustainable development of these spaces. Thus, we will address the environmental and economic factors; in particular in regard to wine growing, which is the economic mainstay of the region; and the problems affecting this sector. We will focus on the expansion of the vineyards, which will be complemented by an analysis of the most relevant land use indicators, and their underlying causes and impact on the landscape. The study is based on information from the National Statistical Institute's agricultural censuses (1989 and 2009) , focusing particularly on the size of the farmsteads and the degree to which they are subdivided or parcelled. These indicators further serve to identify the most significant territorial asymmetries.
In methodological terms, the study is based on thorough documentary research and extensive fieldwork (López & Ramirez 2013) , which includes the observation and interpretation of these spaces, together with surveys of the resident population. Semi-structured interviews were also conducted with the agents responsible for spatial planning and development in the Douro region (local authorities, sector-related associations, and bodies related to viticulture, culture and tourism). The result is a diagnosis that has led to defining strategies devised to bolster this heritage (Pina 2012a; Pina & Queiroz 2017 ). The region is home to a diverse range of landscapes and magnificent architectural features, a wide range of specific and unique local resources that include its distinctive history, wines of exceptional quality, and a wealth of historical-cultural and archaeological heritage (Pina 2012a; Cabral 2011; Dermendhzieva et al 2011) . Other cultural attractions can also be highlighted, such as the religious feasts and processions (Pina 2010 (Pina , 2012a , the traditions associated with the harvest season and farm work, thematic festivals, and regional fairs. There is an urgent need to intensify this framework, in holistic terms, with the ultimate purpose of preserving and revitalizing a region that is listed as a world heritage site by UNESCO.
The Douro Demarcated Region: a distinctive heritage Brief notes on the territorial framework
Located in a very steep and imposing valley, the DDR is characterised by a harsh yet attractive landscape, whose slopes have been carved into terraced vineyards that surround the villages and towns, and scattered farmhouses -some more stately than others -but always flanked by wine cellars and warehouses (Photos 1 and 2). This area is also characterised by centuries-old narrow, uneven paths, often along historical schist rubble walls, or olive groves that delimit the farms. Viticulture, ethnography, culture, and mysticism all come together to form this emblematic space, part of which was listed as a World Heritage site in December 2001.
Established by administrative rule and regulated in 1756, the DDR spreads over a total of 250,000 ha, from Barqueiros and Barrô on its western border that then extends eastwards to the Spanish border (Fig. 1) . This area is home to centuries-old terraced vineyards, although only 40,000 ha are taken up with continuous vineyards (Instituto Vinhos Douro Porto, 2016).
As we move across the region, we note its greatly contrasting landscape, which has led to the creation of three sub-regions with different economic, social, cultural, and landscape features: Baixo Corgo, Cima Corgo and Douro Superior (Fig. 1) . The Baixo Corgo, the most humid and westernmost sub-region, but also the one with the oldest wine history, is largely made up of small familyrun farms and intensive parcelling. In the Cima Corgo, which is traditionally labelled the "heart of Port wine," the valley becomes steeper, characterised by a prevalence of schist lithosols, which makes the soil tougher to work but ideal for higher quality wines. This is where we find most of the corporate estates, which range from 100 to 700 hectares in size (Pina 2013a; Lourenço 2008) . Lastly, upstream, Douro Superior, a sub-region once dedicated to almond and olive groves, has since seen a significant expansion in vineyards, thus making up a totally different landscape.
This territorial mosaic is the result of many factors, among which human intervention has always been paramount. The very steep slopes found in this landscape had to be overcome through extensive terracing, an endeavour that engaged thousands of people who broke the schist rock down and created a lithosol on which to plant their specific regional grapevines (Queiroz et al 2010) . These walled terraces were the only way to protect the vines and the soils from erosion.
However, regardless of the criteria on which we based our analysis, we realised that the territory lacks homogeneity.
In fact, besides the geomorphological differences, 4 the region is also characterised by its climate. Surrounded by a "wall of protective reliefs" (Pina 2007 ) that protects it from the more humid air masses from the Atlantic Ocean 5 and also from the easterly and north-easterly winds, the DDR is marked by a Mediterranean climate that is typified by some internal variations. Extremely hot summers with temperatures soaring above 35ºC are followed by very cold temperatures (close to 0ºC), causing a major annual thermal variation that increases towards the sub-region on the border. The mean annual precipitation decreases from west to east, being less than 400 mm on the eastern border with Spain. This explains the grave water problems in Douro Superior and its impact on the winegrowing area (Rodrigues et al 2011) . In Baixo Corgo, in the city of Peso da Régua, the mean annual precipitation is close to 980 mm.
Thus, in Baixo Corgo, which is the westernmost and wettest of the sub-regions, the history of the vineyard dates from very early times (Pina 2007 (Pina , 2013a , whereas in Douro Superior, since the temperatures are higher and water is scarcer, the area taken up by vineyards was smaller until the 1970s. This changed after the political revolution in 1974 when olive groves and almond trees, the most popular species until then, were replaced by vines. These territorial asymmetries and their impact on the region's organic experiences and, consequently, on the landscape, are quite evident.
The Douro vineyard landscape: a distinctive scenario
Despite its heritage and potential, the DDR has faced, for decades, multiple institutional, environmental, landscape, and economic problems, leaving its continuity on the line. 6 One of the most significant problems has been caused by the problematic land use structure (Pina 2013a; Abreu 2012) given the extreme parcelling of rural properties, especially in Baixo Corgo (Photos 3 and 4). Cima Corgo is home to large farmsteads, with recent and mechanised vineyards, whose signposts, bearing the name 'quinta,' can be seen along the horizon, placed strategically on a wall or fence, in plain view (Photos 5 and 6). However, it is the small family-run wine farm measuring under 1.5 ha in size that predominate in the region.
Although farm work requires much labour, especially in the family-run farms with traditional terraces, the number of employees has gradually dropped due to the progressive mechanisation and technical development of corporate farms. With the growing scarcity of job opportunities, these employees have joined the migratory flows, especially from the second half of the 20 th century, causing severe demographic decline in the region, and leaving behind an aged population with poor technical skills (Pina 2007) . The region thus faced the problem of the continuity of traditional farming. In communities with greater wine growing potential, in particular Cima Corgo and Douro Superior (Photos 5 to 8), despite the water shortages, the mechanised vineyards owned by the large exporting companies have increased since the 1980s, but using different types of terraces. At the time, the traditional terrace (Photo 9), whose ledges were supported by schist 'rubble' walls, was gradually replaced by "vinha ao alto" (vertical vines) or "vines on ledges" (Photo 9) (Queiroz et al 2010) . While these innovations improved the quality of regional wines and offered the possibility of overcoming labour shortages, they also expanded the area taken up by the vineyards, and changed the landscape and social life (Lourenço 2008) . They also often made way for water erosion, increasing the number of collapsed walls and gullies, and soil degradation. Some of these mistakes were only to be corrected in the 21st century.
In short, productivity increased as the region became modernised (Queiroz et al 2010) , but in a very dualistic manner, with transformation and the modernisation of extensive corporate wine-growing farms to ward off stagnation and overcome family tradition (Pina 2007 (Pina , 2013a . Wine production increased considerably between 1989 and 2009, especially in Douro Superior and Cima Corgo. In Baixo Corgo, however, investments were made mainly in renewing the vines and grape varieties, therefore, the number of vineyards did not increase greatly. In 1989, more than 90% of the Baixo Corgo was taken up by vineyards (Fig. 2) , but by 2009 that number had stagnated. In Douro Superior, at the end of the 1980s, vineyards hardly took up 20% of the area, but by 2009 (Fig. 3) that had increased to 40% in some of the municipalities (Pina 2013a) . These increases occurred in communities where the exporting companies and the wealthier families had their farms, namely in Cima Corgo.
Under these circumstances, wine surpluses increased, and had an associated impact on the budget of small family farms, which were the dominant structure in this territory (Abreu, 2012; Pina, 2013b) . The severe degree of land parcelling has a crippling effect on improving land use, but still persists because these assets have sentimental value for their owners. Affection for the land; the fact that the price of Port still pays off, despite the increasing costs associated with production and the shortage of labour; and that the younger generations choose to hold two jobs so as to maintain their properties; means wine production continues to thrive and this, therefore, helps to preserve this heritage.
Large estates, in turn, expand their assets by buying neighbouring farms (Pina, 2013b) and replacing the olive and almond trees with a mechanised vineyard monoculture (Queiroz et al 2010; Pina 2012a) . The farms' traditional olive grove boundaries have begun to disappear (except in Baixo Corgo), thus diminishing the historic regional biodiversity (Andresen & Rebelo 2013) . Helena Pina, 2016) This dual scenario obviously impacts on the landscape: we find a high percentage of traditional vineyards in Baixo Corgo, albeit gradually being combined with restructured, mechanised vineyards of better quality. In Cima Corgo (Photos 5 and 6), the rise of the new type of vineyards is unquestionable, and this can be seen all the way up to Douro Superior. This is where hundreds of hectares of new mechanised vineyards have been introduced. In Douro Superior (Photos 7 and 8), the almond groves have, fortunately, been expanded with the sponsorship of the council, but this is for tourist reasons, as the purpose is to preserve the blossoming almond trees and thus the associated visiting card for tourists. The region has also taken advantage of EU funds to promote olive groves; converting the old groves and planting new ones, which have also become monoculture and mechanised. These strategies are already visible in the landscape.
Photos 3 and 4. Two images of Baixo Corgo, one with traditional vineyards and the other with a mix of different types of terraces. (Photos by

Landscape preservation and regional development: some strategies
There is no doubt that the vineyard is the highlight of the landscape with many investments being made and new strategies being implemented in the DDR, including the renewal of vineyards, the use of techniques such as under-sowing to protect the soil, and investing in wines bearing the name of the wine estate. These measures are extremely important as we must never forget that the vineyard subsidises the local economic fabric (Pina 2014) .
After the 1980s, and especially after 2001, an attempt to increase productivity and ensure the continuity of this heritage resulted in the following action: landscape transformation and the production and sale of wines (also olive oils) were combined with tourism, as is the case in the large farmsteads (CCDRN 2007; Photos 5 and 6. Cima Corgo, with the extensive mechanised business vineyards (Photos by Helena Pina, 2016) Photos 7 and 8. Douro Superior -dominion of the olive and almond tree (Photos by Helena Pina, 2016) Photo 9. Vineyards with traditional terraces, at different times, flanked by "vertical vines" and "vines on ledges." (Photos J. Queiroz, 2016) Magalhães 2008; Pina 2012b Pina , 2013b Pina & Queiroz 2017) . This is where wine production, with the help of community funds and own capital, goes hand in hand with the sale of farm produce and with rural tourism (TER). There are many examples of this, especially in manor houses and their farms (Photos 10 and 11).
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The wine farms that have joined the TER programmes, once they have renewed the vineyards, have also invested in the recovery of the built heritage where they now lodge tourists, which serves, furthermore, to disseminate the family's history, sell their products and have their guests become familiarised with the vineyard and wines. They also offer visits to wineries and cellars, wine-tasting sessions, and other entertainment activities. Thus, these landowners increase their income and recover and preserve not only their built heritage, but also their wine heritage (Pina & Queiroz 2017) . On the other hand, by signing agreements and contracts with public or private entities, or with associations, these farms also offer visitors the chance to learn about the region and its special features, even though the accommodation capacity is small and occupation is seasonal. In short, tourism, and, in particular, rural tourism (TER) is important but limited in nature as it is found in medium and large farmsteads and is a complement to wine growing.
Finally, we would like to point out that following the region's listing as a world heritage site, other more ambitious projects have emerged that are related to hospitality, including luxury hospitality. Overall, these initiatives have boosted the regional economic fabric, and have facilitated the renewal and preservation of the landscape, and the maintenance of culture, regional traditions, and handicrafts, in a milieu considered to be a "priority tourist development hub," as stated in the "Tourist Development Plan for the Douro Valley 2007-2013" (AADRN 2007; Magalhães 2008; Pina 2013b) . These measures and investments will undoubtedly contribute to the preservation and enhancement of the Douro landscape and culture.
Some concluding remarks
Since the landscape is the result of human intervention, there is no doubt that man has done his share in the DDR by transforming the harsh schist substrate into a stunning landscape that reflects exceptional natural value, thus obtaining a unique and constantly changing heritage. The Douro landscapes are quite specific and unmatched, but their scenic value is sometimes threatened, and for this reason they need to be preserved, particularly in view of the quality of life of the locals as acknowledged by UNESCO and ICOMOS. Despite all the landscape, architectural, cultural, gastronomic, and oenological potential of the region, it still faces many problems, some of which have even been heightened. We have addressed some of the problems related to wine growing, in particular the land use structure and the expansion of the vineyard. Surplus production and the adoption of new and economically more profitable vineyards has wrought changes on the nature of a landscape heritage that must be preserved. So, action had to be taken to classify the landscape, since it must be preserved -but in a sustainable and holistic manner. This is why the emphasis needs to be placed on the multifunctional potential of farms, by combining wine production with tourism. Nevertheless, these guidelines are not enough; more effort must be made in terms of deepening the internal territorial complementarity with the space outside the region (Pina, 2013b) . There is also a need to increase biodiversity and bolster traditional landscape elements. As noted earlier, wine growing is still the region's mainstay, but it faces many problems. Wine farmers require technical training and strategies have to be focused on mitigating the region's social, cultural, economic, and landscape problems. there is a need to make better use of the region's potential and of winegrowing in particular, in a context in which development and preservation, in addition to innovation, must be combined in a balanced way. This is the only way to preserve these landscapes. The future of a region with world heritage status is at stake.
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